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Introduction
Gender wage gaps have been declining in most industrialized countries in the last three decades coinciding with the introduction of anti-discrimination legislation; higher levels of educational attainment among women; substantial increases of women in non-traditional professional occupations; greater access to family friendly work practices; and more choices being made available to men and women both inside and outside the labour market (Blau and Kahn, 2007a) . Despite these gains, substantial earnings gaps have remained in Britain and Canada and initiatives aimed at promoting gender equality in the labour market remain high on the policy agenda in both countries.
The literature on gender wage inequality is well established (Altonji and Blank, 1999 ).
While there is some variation in the findings of these studies, (related to time periods, measurement of earnings, and analytical populations to name a few), it is generally concluded that human capital differences alone do not explain the gender wage gap. The recent availability of employee-employer linked data has resulted in several studies which find that firm wage policies play an important role in explaining variations in individual earnings (Groshen 1991; Bronars and Famulari 1997; Abowd et al. 2004; Bayard et al. 2003 ) while other studies show that women are concentrated in lower-paying workplaces (Carrington and Troske, 1998; Drolet 2002; Mumford and Smith 2007) . In a similar vein, Bayard et al. 2003 and Mumford and Smith 2007 provide evidence that gender segregation within occupations and establishments help to explain gender pay differentials. However, after accounting for workers' human capital, job characteristics and segregation, men typically earn more than women.
The objective of this paper to provide a comprehensive picture, circa 2003/4, of the role of the workplace in gender pay differentials in Britain and Canada, despite differences in labour market histories and institutions across the Atlantic. To meet our objective we show that pay differences between men and women are substantial and significant in both countries; explore multiple and complementary strategies to address the role of workplaces on the gender wage gap; and use decomposition techniques to apportion the gender wage differential to differences in workplace-specific fixed effects and in personal attributes. The paper is organized as follows. The next section briefly describes the institutional settings of wage determination in Britain and Canada. The data are described in Section 3. Section 4 and 5 outline the determinants of earnings and our estimation techniques. The empirical results are presented in Section 6 and concluding remarks follow in Section 7.
Labour market institutions of wage determination
Britain and, its former colony, Canada share many common legal and cultural roots. Both countries are categorized by the OECD as having highly decentralized firm-by firm wage bargaining practices (Card et al. 2003, pages 247-251) . Changes in the British system of wage determination since the 1970s moved the countries closer in terms of regulatory processes.
Canada experienced virtually no change in trade union membership while Britain witnessed a decline in both trade union density (from 50% in 1980 to 24% in 1994) and in the percentage of the workforce covered by a collective agreement (from 70% in 1980 to 47% in 1994) . In consequence, the two countries now have similar trade union membership and collective agreement rates, relative to paid employees (Card et al. 2003, table 1) . Another important similarity between Britain and Canada is that low wage workers in both countries are protected by minimum wage legislation. Minimum wage legislation is more likely to impact on women since women are on general disproportionately employed in low paying jobs (Blau and Kahn, 2003) .
A major difference between Canada and Britain is their adoption of comparable worth principles in wage legislation. The Equal Pay Act was passed in Britain in 1970 in recognition of women receiving lower pay than men. Whilst the Act included a broad concept of equity allowing for comparisons between jobs typically performed by women and jobs typically performed by men, the emphasis was on equal pay for equal work (Dickens, 2007) . More recently, the Women and Work Commission was established (in 2004) to seek ways to tackle the remaining gender earnings gap. The Commission found that, whilst the causes of the current gender earnings gap were complex and interrelated, intrinsic amongst them was occupational segregation, lack of qualifications, discrimination, and fewer job opportunities for women wanting to combine market employment with non-market family responsibilities.
The British Government responded to these findings with the introduction of the Commission for Equality and Human Rights (which came into being on October 1 st , 2007 ) and a range of policies predominantly targeted at increasing the occupation choices of women (via skill acquisition and broadening attitudes) and increasing their ability to cope with family and work commitments simultaneously (Department for Communities and Local Government, 2007) .
In Canada, the Act to Promote Equal Pay for Female Employees was passed in 1956 and prohibited employers from paying women less than men for doing the same work. The emphasis in this early legislation was also on equal pay for equal work. More recent initiatives aimed at promoting gender equality in the labour market are generally categorized in three main areas: pay equity, employment equity and family friendly policies. Pay equity legislation is directed at wage disparities arising from the lower pay of women's jobs with respect to comparably valued men's jobs in a specific workplace. Most Canadian jurisdictions have pay equity requirements and in Ontario and Quebec (the two largest provinces), the legislation covers both the private and public sector. The Employment Equity Act (1995) aims to remove barriers that limit women's representation in male-dominated occupations for reasons unrelated to qualifications and/or ability. Finally, the introduction of family-friendly policies (such as job-protected maternity leave, flexible work hours, subsidized day-care) aimed at balancing work-family, encourages the labour market participation of women with young children. The existence and persistence of a sizeable gender wage gap is often viewed as the driving force behind gender equality policies. These policies attempt to reduce gender pay differentials by promoting equal opportunity, reducing segregation and by re-assessing the comparable value of women's work. But the efficacy of these policy prescriptions are often passionately debated in policy circles, among academics and in the media.
International comparisons of gender pay differentials are rare, partly because institutional factors differ greatly across nations yet there exists an opportunity to improve our understanding of the how the labour market functions (Blau and Kahn, 2003; Olivetti and Petrogonglo, 2008) . A great strength in the use of linked employee-employer data for international comparisons is that many of the unobservable institutional factors expected to impact wages operate through the workplace (Blanchflower, 1998) .
While these factors may not be able to be measured directly, they can be captured by including workplace specific fixed effects in the analysis (Davies and Welpton, 2005) . The growth in the number of highly detailed, linked employee and workplace data sets for different countries over the last two decades is now allowing these types of comparisons to take place (early examples include studies for Australia, Britain, Japan and France (Daly et al, 2006) ; for Australia and France (Meng and Meurs, 2004) ; and for Australia and Britain (Mumford and Smith, 2003) . We are unaware of any studies that use linked employeeemployer data to compare the gender earnings gap directly between Britain and Canada.
Data.
Comparable empirical evidence is a necessity when considering an international study of gender pay gaps. The Canadian and British data used in this study are drawn from 'sister surveys' that include many overlapping questions and feature a similar surveying approach.
Workplace and Employee Survey
The and that unemployment rates were relatively low (at 5% the UK rate was below the OECD average of 6.9%, whilst the Canadian unemployment rate was closer to 7.5%).
Characteristics of the British and Canadian workforces
Women have been entering the labour force in substantial numbers over the past few decades (see Blau and Kahn, 2007b; Scott et al., 2008 for Britain; and Baker et al., 1995 for Canada) .
The British experience is, however, unique in two respects. First, of the OECD member countries, Britain has the second highest proportion of part-time workers among women:
roughly 2 in every 5 women work part-time (OECD, 2005) . The proportion of women working part-time in Canada is close to the OECD average: roughly one in four women work part-time. Second, the labour market outcomes for women working part-time differ between Canada and Britain. Gregory (2008 and 2009) show that women who switch from full-time employment to part-time employment experience occupational downgrading and a movement towards low-skilled jobs with consequent declines in wages. There is little evidence to suggest that the relative position of British women working part-time has improved (Manning and Peteronglo, 2008) . The Canadian experience is quite different. The small aggregated gender pay gap among part-time workers may be partially due to the fact that, on the one hand, workers with fewer skills may be clustered in low-wage industries or workplaces and, on the other hand, there is a subset of part-time female workers with relatively high earnings. Tables A2 and A3 of the Appendix); we can clearly see that part-time employment is less common in Canada than in Britain especially for females. About one in four private sector workers have a university degree or post-graduate qualification (column one of Table 1 ). Rapidly rising levels of educational attainment among young women over the past two decades have helped to narrow the overall gender difference in educational attainment in both Britain and Canada. In Canada, there is virtually little difference in any age group (comparing columns 3 and 4 of Table 1 ). In contrast, gender differences in higher levels of educational attainment are more common among mature workers in Britain (columns 1 and 2). It should be noted that wages differ by fields of study and that many fields of study continue to be dominated by either men or women. One significant caveat is that men and women continue to choose traditional disciplines, a factor that is not accounted for in this study and this choice may also explain part of the gender differences in earnings (Drolet, 2002) .
The gender differences in occupational distributions were relatively consistent between the two countries and conformed to a priori expectations (Bergmann, 1971; Baker and Fontin, 2001) . In both countries, men were more likely to be in managerial, craft or operative positions while women were more likely to be employed as clerks or in sales positions.
Measures of work experience are usually assumed to be positively related to wages for several reasons, not least of which is the ability to acquire skills over the time period the employee has spent working (Becker, 1962) . Since the WERS survey does not gather information on actual experience, age and age-squared is used instead. It is common to find that earnings increase with age at a decreasing rate. The results need to be interpreted with caution since women are more likely than men to have taken time out of the labour market, age may not accurately reflect the relationship between work experience and earnings (Regan and Oaxaca, 2008) .
Earnings and its determinants

Measuring earnings
For British workers, hourly earnings are calculated for each employee by dividing their usual gross (before tax and other deductions) weekly wages (including overtime payments) by the hours they usually work each week (including any overtime and extra hours). The WERS data do not give the actual value of gross weekly wages but rather the interval to which the wage belongs for each sampled worker, there are 14 bands. In our regression analysis, the mid-point of the interval is used as the measure of usual weekly wages (some possible implications of this banding are discussed further with estimation results in Section 6 below). Usual hours worked is a continuous measure. The subsequent hourly wage measure is the ratio of weekly wages to usual hours and is therefore continuous. Any employees showing an hourly rate of pay below £1 or above £100 are excluded from the British dataset.
For Canadian workers, total compensation is based on usual wages and salaries before taxes including any other earnings (i.e. tips, overtime). WES respondents were allowed to report different bases of pay (i.e. hourly, weekly, yearly etc.) and were subsequently converted to an hourly wage rate based on their reported weekly hours and weeks worked.
Gender differences in hourly wages
Gender differences in earnings are remarkably consistent in both Britain and Canada. Men working in the private sector typically earn over 20% more than the average hourly wage rate of women (24.7 log percentage points, lpp, in Britain and 23.3 lpp in Canada, see the final panel of Table 1 ). These gender differences in earnings vary in magnitude for different age groups (reading down the columns in Table 1 ). In particular, the gender wage gap is smallest among young workers (those aged below 40 years) and largest among mature workers (those aged 50 years and above).
The smaller gender wage gap among young workers may be partially attributable to young men and women having more similar skills and experience (Regan and Oaxaca, 2008) .
The fact that the pay gap is larger among older workers may reflect larger gender differences in educational attainment, in career opportunities and upward mobility and the greater possibility of these women having experienced career interruptions, with long withdrawals from the labour force and shorter current job tenure (Regan and Oaxaca, 2008) . This observation may have interesting implications for the longer term earnings profiles of young workers and the overall gender wage gap. As older workers retire and younger cohorts enter the labour force, the long-run implication may be a reduction in the overall gender wage gap, ceteris paribus. It is possible to more fully address different earnings gaps between younger and older employees by dividing the data into sub-samples according to the age of the worker; this is explored in the empirical analysis below.
Estimating earnings.
Using semi-logarithmic wage equations, we estimate the earnings equation using ordinary least squares (OLS) as:
where W i is the natural log of the wage for worker i ; α is an intercept term; X i is a vector of individual-specific regressors capturing the characteristics of worker i expected to impact on wages; β is a vector of estimated slope coefficients for the individual-specific characteristics;
the variable F i indicates whether the worker is female and its corresponding coefficient γ captures the impact of being a woman relative to being a man; i ε is a residual term. The coefficient estimates, β and γ , can be interpreted as the approximate percentage change in wages for a one unit change in the explanatory variable. In this model, the slope coefficients, the β s, are constrained to be the same for men and women, analogous to the fully pooled model used by Bayard et al. (2003) .
Estimation strategy with workplace specific fixed effects
As discussed above, multiple workers are observed for each workplace in the WES and WERS samples used here. Estimation by OLS ignores the hierarchical nature of the data and violates the assumption of independence since the disturbances are likely to be correlated for workers in the same workplace (Deaton, 1998; Purdon and Pickering, 2001) . A more appropriate error structure ij ε would include a portion varying independently for workers both within and across workplaces, and a portion varying across workplaces but constant for workers in the same workplace. This second portion captures unobserved characteristics at the workplace-level that affects the productivity of all workers in the workplace.
A useful technique to explore the extent of the workplace having a common impact on the earnings of all of those who are employed there is to use a workplace specific fixed effect (or within estimator) model. We allow for workplace-specific fixed effects by re-estimating (Equation 1) using a fixed effects (FE) model:
where K is an indicator variable for each workplace j and δ captures the 'workplace-specific effect'. That is, δ captures a common effect for workers within a workplace or, alternatively, differences in the wage outcomes across workplaces.
The well-established human capital model is adopted here as the theoretical basis for the earnings function (Becker, 1962) . At the employee level, the human capital model predicts that wages increase with measures of accumulated skills such as formal education and training. We augment the earnings function with the inclusion of other explanatory variables capturing individual employee characteristics such as demographic variables (including the presence of dependent children, marital status, ethnic identification, and physical disability); the nature of the employment contract (being a permanent employee, trade union membership, working part-time); and the worker's occupation.
Estimation results
Estimates of the earnings functions for private sector employees in Britain and Canada are presented in Table 2 . Analogous regression results for young, prime aged, and mature workers in each county are included in Tables A4 and A5 , for Canada and Britain respectively, of the Appendix. The expected associations and the magnitude of those associations between hourly wage rates and the determinants of wages are consistent with our expectations.
Robustness of the estimation results is of clear concern. The banded nature of the earnings data in the WERS (discussed in Section 3 above) presents an issue for the construction of the earnings series in the analyses presented here. As Stewart (1983) discusses, it is possible, in principle, that this banding may affect the properties of the ordinary least squares estimates of the earnings function that we estimate. Comparison of the estimates presented here with interval estimates confirms they are very similar. We therefore confine our analysis to the estimates presented in Table 2 .
It should also be remembered that our data is only for private sector employees; such workers may not be representative of all employees in the countries. For example, it may be the case that workers with particular unobservable characteristics expected to impact on their earnings are more likely to work in the private sector (for example, perhaps they are more competitive). There are a range of selection issues that it would be desirable to address, such as selection into the private sector; or simply into the labour market itself (Olivetti and Petrogonglo 2008 ). We could not find a suitable instrument to use in order to carry out this cross-country analysis, however, this was an especial constraint for the single wave of data available with the WERS. We believe that not being able to control for selection limits the comparative statements we can make about our estimated returns (compared to other groups not included in the analysis) but that it doesn't lessen the results for the actual samples we are investigating (Heckman, 1979) .
Beginning with the estimates without workplace specific fixed effects (the OLS regression results presented in columns 1 and 3 of Table 2 ), we find wages are higher: as the worker ages, albeit at a declining rate 5 ; as education levels increase; for those with higher skilled occupations; for trade union members; and for those working full-time. Of particular relevance to our study, we find wages are significantly and substantially lower for women working in the private sector in both countries (15.5% less in Britain and 18.3% less in Canada).
By comparing the estimated parameters for the earnings functions with workplacespecific fixed effects (the FE models in columns 2 and 4) and those without workplace effects (the OLS models in columns 1 and 3), the importance of the workplace in the wage determination process becomes evident. Two observations are noted.
First, including the workplace in the analysis is associated with lower returns to most human capital variables in both countries. For example, Canadian workers with a university degree earn 37.4% more than workers with no education (column 1). Once we control for the workplace, Canadian workers with a university degree earn 16.2% more than workers with no education (column 4). Comparable figures for Britain are 20.5% allowing for workplace effects and 31.2% without. This provides some evidence that part of the variation in individual earnings attributable to, for example, differing levels of education may arise because high-wage workplaces disproportionately employ high skilled workers in both countries.
6
Second, roughly half of the variation in wages is accounted for when wages are tied solely to the characteristics of the individual worker (47.8% in Britain and 52.3% in Canada).
These goodness of fit measures are substantially higher in models that take into account the workplace in both countries. In Canada, over three-quarters of the variation in individual worker wages is accounted for by the characteristics of the worker and by the workplace to which he/she belongs. In Britain more than two thirds is. Table 3 reports the coefficient estimates on being 'female' from the OLS (without workplace effects) and the FE regressions (with workplace effects) for private sector employees in the age groups of primary concern to this study (the young, prime aged, and mature). There are two important findings. Table 3 , they include age, age squared, training, a education controls, marital status, age of youngest dependent child, visible minority status, disability, permanent contract, trade union membership, tenure, tenure squared, part-time and occupation controls. Note: variable definitions are not identical across the countries, see Table A1 in the Appendix for fuller definitions.
Britain Canada
First, reading down the columns in Table 3 , the estimated negative wage impact associated with being for females in the OLS results (without workplace effects) is substantially lower amongst younger employees in both Britain and Canada.
Second, including the workplace effect in the regression is associated with a reduction in the difference in the pay comparable men and women receive in both countries. This is apparent in all the age groups being considered and can be seen by comparing the results with and without workplace effects for each country.
Third, the results show that the representation of women in low-wage workplaces varies by age and that there is little significant difference in the gender pay gap between the various age groups after accounting for the workplace (reading down columns 2 and 4). This is especially the case in Canada.
To summarise, these findings suggests that mature women are more concentrated in low-wage workplaces than are young women and that the sizeable differences in the ratio of the female-to-male hourly wage rate by age reported using OLS are much reduced after allowing for workplace specific effects for both Britain and Canada.
Decomposing the gender pay gap in Britain and Canada.
We have found that workplaces play an important role in explaining the variation in individuals' earnings. In particular, women are concentrated in low-wage firms; this is especially the case for older women in both Britain and Canada. We next turn to examine the relative contribution of the workplace to the gender pay gap in more detail.
The Oaxaca decomposition (Oaxaca 1973; Blinder 1973; Oaxaca and Ransom, 1994) is widely accepted for analyzing gender pay differentials and is the starting point of our
analysis. This approach decomposes the mean gender wage gap in to a portion attributable to differences in the observable characteristics men and women bring to the labour market (such as education or training) and a portion that cannot be explained by such differences. In general, the decomposition of the mean earnings gap between men and women is calculated from estimates of equation (1) as: and γ is the remaining unexplained gap. 
All
The decomposition results presented in Table 4 , both with and without the inclusion of workplace-specific fixed effects and for the various age groups, confirm the observation that workplace effects play an important role in the gender wage gap in both countries. Several observations are noted.
First, the OLS decomposition results (without the workplace) show that for both Britain and Canada and for all age groups, the portion of the gender wage gap attributable to differences in the returns that men and women receive for the same characteristic (the 'unexplained' component) far outweigh the portion of the gender wage gap attributable to differences in the characteristics men and women bring to the labour market (the 'explained' component). A larger fraction of the pay gap, however, is due to the gender differential in endowments of characteristics in Britain than in Canada. The OLS decomposition results
show that 37.2% of the total earnings gap is attributable to the endowment of different characteristics in Britain whereas this ratio in Canada accounted for 21.5% of the total earnings gap.
Second, the unexplained component of the gender wage gap declines substantially with the introduction of workplace specific-effects. This is true in both Britain and Canada and this effect is stronger amongst older workers. In Canada, the unexplained component for older workers drops some 43 percentage points (from 76.4 to 33.2) once workplace-specific fixed effects are included. In Britain it is 21 percentage points lower. Nevertheless, a substantial portion of the gender wage gap in both countries and all three age groups is not explained by individual characteristics and workplace effects.
The decomposition technique originally developed by Oaxaca (1973) and Blinder (1973) is the conventional approach used for decomposing gender earnings differential. An alternative approach is discussed by Meng and Meurs (2004) who extend the related JuhnMurphy-Pierce (1991) decomposition to apportion the earnings gap into (1) a part attributable to gender differences in characteristics (the explained component); (2) a part attributable to gender differences in the returns for given characteristics (the unexplained component) and (3) a part attributable to workplaces paying different wage premiums to their male and female workers (the workplace effect). It is this apportioning of the third component, the workplace effects, of the earnings gap that is of particular interest. As discussed above, we might expect that within workplaces, wages may be affected by a range of factors including: the type of wage bargaining, by union presence in the workplace and the existence of equal opportunity policies in the workplace, etc. 
The gender earnings gap can be decomposed into three components: the characteristics effect is the difference between (3) and (5) (1999, 2001, 2003 and 2005) were combined with workplace data in order to maximize the number of responding workers per workplace. The resulting gender wage gap is slightly lower (21.2 lpp points versus 23.3 lpp points in the 2003 data) although not statistically significantly so On average, the gender logarithmic earnings differential is 24.7 and 21.2 log percentage points (lpp) for Britain and Canada respectively. 7 The decomposition results presented in Table 5 uses the decomposition strategy outline above. The characteristics effect accounted for 3.2% and 34.2% of the total gender earnings gap in Britain and Canada respectively.
Britain has a larger portion of the total gap attributable to differences in returns (unexplained) than does Canada (93.4% compared to 80.6%). With regards to the workplace effects, it is found that the wage determination strategies of the workplace do indeed play a role in the gender wage gap in both countries. On average, the impact of the workplace narrows the gender wage gap by about 14.5% in Canada and widens the gap by 3.16% in Britain.
Concluding remarks
Using linked employee-employer data, this paper compares the role of workplaces in the study of gender pay differentials in Britain and Canada. We find that pay differences between men and women in the private sector economy are similar, substantial and significant in both countries. A novelty of our analysis is the ability to examine the impact of workplace level on the relative size of the gender pay gaps. We find that women are disproportionately represented in low-wage workplaces in the private sectors of both countries and that this is particularly true for older women. Workplace segregation is found to account for more than half of the adjusted earnings differential for older women in both Britain and Canada. We also found that in Canada, women enjoy a higher within workplace wage premium which results in the gender pay gap being reduced. In Britain, the situation is reversed; men receive a higher within workplace wage premium which increases the gender earnings gap.
time employee) during some part of their career. The results need to be interpreted with this caveat in mind. 7 To provide a reliable estimate of the workplace effect in the WES data, waves of independent worker data (1999, 2001, 2003 and 2005) were combined with workplace data in order to maximize the number of responding workers per workplace. Fixed firm effects for men and women were estimated from 61,912 observations in 3,935 workplaces. The average number of responding workers was 15.7 with 7.3 female and 8.4 male respondents. The resulting gender wage gap is slightly lower (21.2 log points versus 23.3 log points in the 2003 data) although not statistically significantly so. As such, the qualitative conclusions remain.
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